Differential effects of the insulin-like growth factor I receptor on radiosensitivity and spontaneous necrosis formation of human glioblastoma cells grown in multicellular spheroids.
The purpose of this study is to investigate how the insulin-like growth factor I receptor (IGF-IR) affects cellular radiosensitivity when cells are cultured under different growth conditions. For this, A7(R) and A7(puro) cells were established from human glioblastoma GB A7 cells. The former were derived from the parent cells by stable cotransfection with plasmids carrying human IGF-IR cDNA and a puromycin resistance gene and the latter had the marker gene alone. The cells were either grown exponentially in monolayer cultures or grown in multicellular spheroids as an in vitro model for solid tumors. Spheroids were formed in the two different methods, liquid-overlay (LOC) and spinner (SPC) cultures. Although the growth rate of both cell lines in monolayer was exactly the same, the growth rate of A7(R) spheroids formed in LOC was higher than that of A7(puro) spheroids. A central necrosis region was histologically observed in A7(puro) spheroids, but the corresponding region in A7(R) spheroids was almost completely filled with intact cells in both LOC and SPC spheroids. Both cell lines showed the same radiosensitivity in monolayer cultures in terms of cell viability and clonogenic cell survival. When the spheroids formed in LOC were X-irradiated, the radiosensitivity of A7(R) and A7(puro) cells assayed for cellular clonogenicity was also the same. However, in the spheroids formed in SPC, A7(R) cells were significantly more radiosensitive than A7(puro) cells. The results indicate that overexpression of the IGF-IR could induce radiosensitization of human tumor cells in spheroids while inhibiting spontaneous necrosis formation. This may open a possibility to explore the novel function of the IGF-IR.